Decree 586/009 establishes the main guidelines related to the management of Health Care Wastes (RAS). For this reason, it is used as a reference in the definition of any methodological proposal that intends to address all the aspects related to Intra-institutional Management of Residues generated in Health Care Centers (CAS) in Uruguay. In the first instance, this paper presents an application case based on the experience of previous work in a CAS in Montevideo. Providing special importance to the Evaluation of rates of sanitary waste removal rates in the hospital centers, which were determined based on historical data for the period from 2008 to 2011, referring to rates of removal of contaminated, common and recyclable sanitary waste. Based on the analysis of these data, information on their behavior is obtained, such as: number of common waste removed per day in the period, evolution of the monthly average of the daily rate of removal of common waste, evolution of the average daily waste removal rate from month to month in the period, average daily waste removal rate for each month of the year in the period considered, average daily rate of common waste removal for each day of the week, evolution of the monthly average of the daily rate of removal of contaminated waste, evolution of the monthly average daily withdrawal rate of contaminated waste in the period and mean of the daily rate of removal of contaminated waste for each month of the year in the period considered. Finally, the conclusions of this article present the procedure to perform a weighing campaign, which should be carried out to determine the common and contaminated waste generation rates in each of the main services of the CAS.
Introduction
The definition of Health Care Wastes (RAS), can vary significantly among countries in the European Union, RAS are the wastes of chapter 18 of the European Waste Catalogue [1] which are defined as the wastes from human or animal health-care and/or related research. The World Health Organization (WHO) designates RAS as the wastes generated by health-care activities that can include a wide range of materials, such as used needles and syringes, soiled dressings, body parts, diagnostic samples, blood, chemicals, pharmaceuticals, medical devices and radioactive materials. Variable definitions of RAS exist in other parts of the world too [2] . In addition, it is not often clear whether household type wastes (non-hazardous wastes) are also included in the RAS. For example, in Jordan, [3] grouped RAS into: 1) pathological waste, 2) sharps and 3) infectious wastes. In Uruguay, the issue of RAS began to be studied with the enactment of Decree 135/99 in 1999, which would be repealed ten years later by Decree 586/009 [4] . This decree establishes the guidelines that should be taken into account both for the study and the management of RAS. According to the provisions of the Official Journal, Decree No. 586/009; Regarding the regulatory rules for the management of hospital waste, RAS are "solid, semi-solid, liquid or gaseous substances, materials or byproducts generated at Health Care Centers or Services, which are found contents in a container of which the generator, is detached or has the intention or obligation to discard. As Centers Health Care's hospitals, nursing homes, clinics, clinical laboratories, offices in general, medical centers, maternity hospitals, first aid rooms and any setting where any level of care is practiced understood human resources for prevention, diagnosis, treatment and rehabilitation, and health research centers" [5] . The services offered at the Health Care Centers are aimed at addressing and reducing health problems and to prevent potential risks to the health of the population. Achieving these services, however, inevitably it leads to generate waste that can be harmful to health [6] .
Health Care waste-generation assessment is an important first step in the continuing improvement of hospital medical waste management. The results could be used to establish a baseline for planning, budgeting, cost controlling, and optimizing waste-management systems [7] .
The proper classification of the waste generated in a Health Care Center allows its management to be efficient, economic and safe. Segregation facilitates proper classification of waste, reducing health risks and costs in handling them, as the safest and most expensive systems will be used only for the fraction of waste that has need of it and not for everyone.
In order to facilitate the collection of waste in the generation sources and taking into account the diversity of Health Care Centers, different classifications are established based on criteria such as type of source, type of risk, destination end of the waste, among others.
Taking this information as a criterion the health risk and considering the International Journal of Clinical Medicine points of generation and types of treatment or disposal that should be given to waste, they are classified as hazardous and nonhazardous [8] .
The amount of waste that is generated in a Health Care Center (hereinafter referred to as CAS) is a function of the various activities that are developed in it and will depend, among other factors, the number of medical services offered in the establishment, the degree of complexity of the care provided, the size of the Health Care Center, the proportion of outpatients attended and staffing. Therefore it is not easy to establish simple relationships to estimate the amount of waste Health Care based on such a variety of factors. This has led, in most cases, to relate the average amount of solid waste generated daily to the number of beds in the CAS, thus obtaining figures that, although subject to a certain degree of inaccuracy, are easier handling and application.
Latin American countries have shown a growing interest in the subject, which has resulted in several studies aimed at knowing the rate of solid waste generation in the CAS, as well as carrying out diagnostics of the situation of waste management. The comparative analysis of the results obtained in these studies should be made taking into account that the methodologies used in each case, and even the basic definitions adopted regarding Health Care Waste, were different.
Between 75% and 90% of Health Care Waste corresponds to waste assimilable to urban solid waste and 10% to 25% present some type of danger; within these less than 10% are infectious. This, considering that the percentage of infectious ones can be greater in the cases in which there is not a correct segregation. In the United States, this fraction varies from 5% to 1% [9] .
In developing countries, as is the case in most Latin American countries, estimates are still being handled; for this reason, the generation data presented in the studies that have been carried out are taken as examples and not as a basis for waste management in a Health Care Center. Even a narrow survey would provide more reliable data on local waste generation than any estimates based on data from other countries. Table 1 shows that the average number of solid waste generation in hospitals in Latin America obtained fluctuates between 1.0 kg and 4.5 kg/bed/day, and it can be seen that this generation rate tends to increase over time. This behavior coincides with the evolution shown by the rate of generation of health care waste in developed countries; although in these latter countries the current rates of waste generation are significantly higher than those in developing countries. The main causes of this progressive increase in the rate of generation of Health Care
Waste are the continuous increase in the complexity of medical care and the increasing use of disposable material.
In selected countries within Latin America and the Caribbean, the amounts of contaminated Health Care Waste produced in several health care facilities were estimated. Table 2 shows that these estimates are based on a value of 0.22 tons per year generated by each bed of health establishment; this value was proposed by Koning in 1994 quoted by [6] .
The priority of the Health Care Centers (CAS) is patient care and, consequently, its policy has traditionally been oriented towards the benefit of the patient's health and well-being, which has diminished the importance of environmental problems. However, it is essential that within the objectives of the CAS, environmental protection is present because otherwise you can create a vicious cycle of diseases resulting from improper handling of waste, which affects the personnel in charge of this work, the community of the CAS and the population. Health Care of the city of Montevideo and whose general objective has been the improvement of the inter-institutional management of said residues [11] . The system of inter-institutional waste management of a CAS in Montevideo was analyzed, managing a detailed diagnosis of this management system and implementing modifications, which resulted in improvements in management. The CAS in which the study was performed is a third level hospital for acute care for adults, which has an outsourced cleaning service. The staff of this company carries out the collection and transport of waste within the CAS and has the responsibility to provide the waste bags that are used.
Experience-Methodology
At present the CAS manages its waste so that those assimilable to urban waste are removed and transported by a private company to the municipal final disposal site located at Felipe Cardozo Rd. and the contaminated waste is transferred, received, treated and arranged by another private company [12] . Established the following specific objectives that were intended to be achieved with the analysis of the management system of Health Care Waste:
Having a detailed diagnosis of waste management in the CAS. International Journal of Clinical Medicine -Generate management protocols for the purpose of improving and formalizing waste management procedures in their different stages.
-Implement the protocols proposed in the CAS, resorting to conducting a training program selected building staff how to provide the actors in the knowledge needed for this.
Diagnosis of the Initial Situation
In order to make a diagnosis in relation to waste management as it was being carried out in the CAS, the location of the waste containers, capacity, type of containers and bags used in each case should be one of the collection rooms, 
Evaluation of Rates of Sanitary Waste Removal Rates in the Hospital Centers
We worked with historical data for the period from The characteristics of the available data have led to the need to work with retirement rates, although it is usual to work with waste generation rates. This decision is based on avoiding the introduction of factors of uncertainty or error in relation to the need to consider hypotheses to relate the quantities of waste collected and generated [14] .
Results and Discussion

Common Wastes
It is observed that the daily withdrawal rate varies between a minimum of 200 kg/day and a maximum of 2480 kg/day. It should be mentioned that this absolute maximum of the data series corresponds to a Monday in which there was no collection on the previous Saturday, because it was a holiday (that is, in that value, besides the generation of the weekend, between 8:00 a.m. and Saturday at 8:00 p.m., with previous averages expected to be 2244 kg of common waste, but it is quite possible that in view of the imminence of the "long weekend", the activity on Thursday had been overloaded The second maximum (2440 kg/day)
L. C. Ramírez et al. International Journal of Clinical Medicine corresponds to a Friday in which there was no collection on the previous
Thursday (this implies that the wastes that are removed are those generated between Wednesday at 8:00 p.m and on Friday at 8:00 a.m, since Thursday was not a holiday, but the collection of common solid waste was not collected, the expected amount to withdraw would have been, considering the previous averages, of 1898 kg, here the diversion in relationship to the expected value is higher, but if on Friday the collection had been made rather close to noon, then incorporating the generation of the morning shift, which is the greater of the day, the deviation would result from the same order as in the previous case). There is an increasing tendency in the generation of common waste in the different months as time progresses. This trend was related to the improvement in the segregation at its source and was achieved through improvements in management, due to the fact that during the period corresponding to the data collection there were no significant investments in the increase in infrastructure or incorporation of new services, since the CAS has maintained approximately the same number of beds. An important aspect to be taken into account is that in a certain period, disposable food trays were used, which is supposed to have contributed to the increase in waste generation. It was not possible to specify the months in which this practice was carried out. When observing the variation of the waste removal for each day of the week, the theorical average daily that results of considering the weekly withdrawal evenly distributed in the 7 days of the week turns out to be 866 kg/day; if only the 6 days in which common waste is effectively removed, the average results to be 1012 kg/day. The graph of Figure 5 shows the average withdrawal rate for to the waste generated during practically the entire weekend. However, since this value includes the generation corresponding to 2 days, for each of them a daily value would be much lower than that of the other days of the week. This is because on Saturdays and Sundays the administrative area does not work and some areas of assistance only work a few hours. Figure 6 shows the available information regarding the number of pots withdrawn day by day throughout the period. It is observed that the number of pots withdrawn per day varies between a minimum of 8 pots and a maximum of which, taking the pot as a unit, implies that it has been possible to reduce the average daily generation in more than three pots from the moment that began to work on this issue in the CAS.
Contaminated Waste
The evolution of the daily waste removal rate, month by month throughout the period under consideration, the average value for each month of the year is observed in Figure 8 . When comparing the same month of each year, the trend Figure 7 . Evolution of the monthly average of the daily rate of removal of contaminated waste (pots/day). International Journal of Clinical Medicine is generally decreasing, reducing the quantities of pots withdrawn. Figure 9 shows the daily removal rates of contaminated waste for each day of the week, obtained from the total data. The removal of the contaminated waste is carried out at 00:30 by the company in charge of this task, so the waste collection data correspond to the generation of the previous day (by way of example, Thursday's value corresponds to the generation of the day Wednesday, between the 0:00 and the 24:00).
Withdrawal rates from Tuesday to Saturday remain relatively constant, at around 27 pots per day. However, on Mondays there is a significantly lower rate (its average value is around 21 pots per day) and Sunday has a significantly higher rate of 34 pots per day. The reason the withdrawal rate on Monday is lower than the average of the week is due to the lower generation of On the other hand, the highest rate of withdrawal on Sunday is due to the fact that the company contracted on that day does not present any limitations regarding the capacity of withdrawing from pots, thus it is possible to take the pots that could not be carried away due to limitations of space in the previous days.
Conclusions
In recent years, researchers of waste management focus on waste assessment and recommend many methods and tools for it, such as life cycle assessment [15] , impact categorical groups [16] , standardized management systems [16] , and environmental management accounting [17] . These methods and tools provide the references for Health Care Waste-generation, but their applications in hospital waste management need to be verified in practice and their limitations need to be modified [18] .
Currently, the Health Care Waste-generation rate (kg/occupied bed/day or kg/patient/day) is a popular quantitative indicator to evaluate the performance of Health Care Waste management. However, the generation of Health Care
Waste management is affected by many factors. A study in Taiwan found that the types of hospital, reimbursement model, total number of beds, bed occupancy, number of infectious disease beds, and outpatients per day are factors associated with the generation rate [19] . Another study in Greece analyzed the generation rate of 132 health-care facilities. The facilities were grouped into public and private, and into seven subcategories: birth, cancer treatment, general, military, pediatric, psychiatric, and university hospitals. The results showed that there is much variability in the generation rate, even among hospitals of the same category [20] . Therefore, the generation rate is inconvenient for hospital managers to use in practice when they want to set rational goals, especially when they want to compare the performance of different hospitals. The Health Care waste-generation rate is not a homogeneous indicator without considering the differences of the hospital's scale, type, specialization, technical level, quality, and efficiency [21] . People cannot simply use the generation rate to compare performance of Health Care waste management among hospitals. A way to adjust the indicator before comparison is needed.
As part of the diagnosis of Health Care Waste management, a weighing campaign should be carried out to determine the common and contaminated waste generation rates in each of the main services of the CAS. This activity will consist of the systematic execution of waste weights during the diagnostic period and must be carried out by the collectors of the company responsible for cleaning [9] . The procedure defined for performing the weights is discussed below [8] . It is important to clarify that although this procedure arises to evaluate the rates of generation of waste by sector during the diagnosis, it is advisable that the system International Journal of Clinical Medicine of weighing and registration is carried out on a permanent basis and is incorporated as a routine task to those already assigned to collections [9] .
Since it is sought to quantify the waste generated by generation sector, the staff of the cleaning company will be asked not to collect or dispose of waste from different sectors in the same car or tank until they have been weighed. The collector of the corresponding shift must transport the waste directly to the weighing site, without mixing it with waste generated in another sector. This is done with both the common and contaminated waste streams.
The weighing will be carried out in the final storage tank corresponding to the type of waste in question, where a scale must be used to carry out the weighing.
• Common waste
When the collector enters the final storage tank of common waste, they must weigh the waste on the scale, make the corresponding records and then place the bags in the collection sector for later withdrawal by the carrier.
The general procedure consists of weighing each of the bags that were re- The procedure described above should be performed with all bags arriving at the final common waste tank.
• Contaminated waste
When the collector enters the final storage tank of contaminated waste, the waste must be weighed on the scale, the corresponding records must be made and then the bags should be placed in the carts for subsequent removal.
The general procedure consists of weighing each of the bags that were re- 
